Idioms are non-compositional expressions where the meaning of the whole is different from the literal meaning of their constituent elements (Cooper, 1999) . Because of this special nature, idioms can become a serious "bottleneck" for second language acquisition. In the traditional view, idioms can only be learned through blind memorization, since their meaning is considered arbitrary (e.g. Hamblin & Gibbs, 1999) . By contrast, in cognitive linguistics (CL), idioms are considered to be motivated (Boers, 2004) . It is further argued that such cognitive motivation could facilitate the learning of figurative idioms (Kovecses, 2002) and experimental evidence in this respect is gradually accumulating (Boers 2013 (Boers , 2015 .
Research Motivation and Hypotheses
Idioms are non-compositional expressions where the meaning of the whole is different from the literal meaning of their constituent elements (Cooper, 1999) . Because of this special nature, idioms can become a serious "bottleneck" for second language acquisition. For example, for most L2 learners, it is difficult to understand the idiomatic meaning of kick the bucket by analyzing the meanings of its component parts kick, the, and bucket.
In the traditional view, idioms can only be learned through blind memorization, since their meaning is considered arbitrary (cf. the observations in Hamblin & Gibbs, 1999) . By contrast, in cognitive linguistics (CL), idioms are considered to be motivated (Boers, 2004) , which is consonant with experimental evidence on the existence of interplay between compositional and idiomatic meaning (cf. Cacciari & Corradini, 2015) . It is further argued that such cognitive motivation could facilitate the learning of figurative idioms (Kövecses, 2002) and experimental evidence in this respect is gradually accumulating (e.g. Boers 2013 Boers , 2015 . The approach to metaphor and metonymy developed by cognitive linguists provides powerful explanations for how people think and act. Some idioms may combine conceptual metaphor and metonymy. For instance, in the idiom gain the upper hand, the underlying cognitive motivation of hand is the metonymy HAND FOR CONTROL and the word upper is motivated by the conceptual metaphor CONTROL IS UP.
The idiosyncrasy of idioms in Chinese has been addressed by some scholars from a cognitivist perspective (see Zhang & Bai 2015 and the references therein), and some preliminary experimental work (e.g. Carroll & Conklin, 2015) points to the difficulties that the non-compositional nature of idioms poses for Chinese speakers of English. However, the situation of Chinese learners of English as an L2 has not yet been fully examined. This presentation aims to fill this research gap through the experimental exploration of the effects of classroom instruction based on cognitive linguistics (CL) on the learning of idioms by Chinese EFL learners. The specific purpose of this study is to verify the following three hypotheses:
Given CL-based instruction, EFL learners can better understand the meanings of idioms and improve their learning outcomes of them.
Hypothesis 2:
By presenting the cognitive motivation for idioms, EFL learners can memorize idioms faster and keep them longer in memory.
Hypothesis 3:
Since metonymy is a straightforward "afford access" relation, less complex than the pairing of cross-domain correspondences characteristic of metaphor, idioms grounded in metonymy are more easily acquired than those grounded in metaphor.
Methodology
In order to test the validity of these three hypotheses, an experiment was conducted with fifty Chinese freshmen, including one pre-test, the teaching activity, and two post-tests. Each of the test papers consisted of both subjective questions (e.g. paraphrase) and objective questions (e.g. multiple choice, matching) testing the meaning and form of idioms. The perfect score in each case was 30. The data of objective items were analyzed quantitatively while open questions were dealt with qualitatively.
The L1 of participants was Mandarin Chinese. One class was randomly chosen as the experimental group with 25 students and the control group consisted in other 25 students.
The teaching activities (see appendix) in the two classes involved the same 30 English idioms whose meanings were extracted from two authoritative idiom dictionaries: The Collins Cobuild Dictionary of Idioms (Sinclair & Moon, 2002) and Oxford Idioms Dictionary for Learners of English (Ashby, 2001) .
While the test papers for both groups were the same, different teaching materials were used. Experimental group students were provided with explanations on the conceptual mappings and cognitive motivations underlying idiomatic expressions and their meaning effects. For example, an expression like on top of the world would be explained in terms of the conceptual metaphor HAPPY IS UP. The control group dealt with idioms in the traditional way mainly based on rote learning.
As soon as the teaching finished, both groups were requested to take posttest paper 1, with fill-inthe-gap, completion, and paraphrasing tasks, plus an open-question exercise, which was used to measure the immediate learning effects. After two weeks, posttest 2 (which was based on the same tasks as posttest 1 except for the open questions part since recall effects did not need to be leveled out) was applied to both groups to measure the long-term effect of the different teaching methods. The time limits for teaching and testing in both groups were the same.
After reading the test results, the scores were further prepared in a way that each participant's performance in each question was represented by four kinds of scores: the total scores, the scores for items including metaphors, and the scores for items including metonymies. Scores in the three tests were analyzed by SPSS.
In order to compare the performance in the two classes, independent samples t-tests were conducted. First, a T test of pretest scores from these two groups was conducted to see if there was any significant difference before the teaching process. Then a T test of posttest scores was conducted to find out if there was any significant difference after they were taught by different teaching methods. Tables 1 and 2 suggest that the participants had little knowledge of the selected English idioms before the experiment. Table 1 reveals that the 25 participants in the experimental group just obtained a mean of 2.86 points out of a 30-score test, while the other 25 students in the control group had a mean of 3.09. As shown in the outcome of Levene's Test for Equality of Variances, the variances between experimental group and control group do not differ significantly from each other (p= 0.398). This means that it is appropriate for us to adopt the results of the equal variance t test, the result (p= 0.561>0.05) of which indicated that the two groups were at the same level in their knowledge of English idioms before the experiment started.
Results

Results for Hypothesis 1
Results of Pretest Paper 1 for Both Groups
Results of Posttest 1 for Both Groups
Tables 3 and 4 provide the results of posttest paper 1 for both groups from the outcome of Independent-Samples T test in SPSS. The means of both groups in posttest 1 increase dramatically, compared with the low marks in the pretest. The 25 students in the experimental group have a mean of 25.82 points while the mean of the control group is only 17.73. The result of the Levene's Test for Equality of Variance reveals that the variances for the two groups differ significantly from each other, with p=0.024 < 0.05. After appropriate cognitive-based instruction, the statistics (p= 0.014 < 0.05) imply that the experimental group performed better than the control group in understanding and memorizing the 30 English idioms, which upholds Hypothesis 1, that is, EFL learners can better understand the meanings of English idioms and further memorize them with the help of cognitive-based instruction.
Results of Ten Additional Idioms in the Posttest Paper 1
The ten idioms were not included in the teaching material and the test item did not offer any hints on the underlying metaphor or metonymy. Furthermore, the ten idioms were tested on the basis of open questions. For these reasons, the results of the additional idioms in the posttest 1 are described qualitatively rather than being calculated quantitatively. Around half of the students in the experimental group attempted to give the right answers of the figurative meanings of the additional idioms, connected with the previous teaching about CL and the cognitive motivations of idioms. The other half of the students in the experimental group ended up with no answers or gave wrong answers. Only 6 students, much less than half of the control group tried hard to come up with the figurative meanings of these new idioms. However, none of them gave the right figurative meanings and the wrong answers were based on literal interpretations. Some wrong answers are illustrated below to reveal the literal misunderstanding of idioms among the learners without cognitive-based instruction.
Example 1 He was foaming at the mouth because of his daughter's behavior.
Right answer: extremely angry Wrong answers: a bit speechless; feeling thirsty; keeping talking for a long time Thus, Hypothesis 1 is further supported by this experiment.
Results for Hypothesis 2
The students in the experimental class learned not only the figurative meanings of the 30 idioms but also the cognitive motivation for each of them. By contrast, the control group only learned the figurative meanings of the 30 idioms. The comparison of tables 1 and 3 shows that both of the two classes perform better after the teaching activities, but the experimental group has actually acquired more knowledge, which suggests that EFL learners can comprehend and memorize English idioms efficiently when given cognitive-based instruction.
In addition, in order to test their long-term memory, posttest 2 was conducted two weeks later and the results are shown in the following tables. Tables 5 and 6 Table 6 : Posttest 2 independent-samples t-test
From Table 5 , it could be seen that the means of posttest 2 for both the experimental class and the control class are lower than those of posttest 1, with 16.23 points and 7.91 points respectively. What is more, the gap between the two classes widens extraordinarily. The p (0.008) in the posttest 2 is much lower than p (0.014) in posttest 1, meaning that the experimental group has retained the idioms much better than the control group after two weeks, so the differences between the two groups widen. This analysis suggests that cognitive-based instruction has a long-term helpful effect on idiom retention. According to Table 7 , in posttest 1, the mean of idioms based on metaphor was 12.16 while the mean of idioms based on metonymy is 13.59. In posttest 2, carried out in two weeks later, the mean of idioms based on metaphor drops to 7.41, but the mean of idioms based on metonymy is still higher, with a score of 9.06. By comparing the accuracy rates, it can be found that the outcome of metonymy keeps higher than that of metaphor and the gap widens in the long term. Idioms based on metonymy are better acquired than those based on metaphor, which lends support to Hypothesis 3.
Results for Hypothesis 3
Discussion
The Comparison between Effects of Traditional and Cognitive-based Instruction
The pretest revealed that the Chinese EFL learners being tested were not good at learning figurative idioms. By contrast, the comparison of the results of the pretest and posttest 1 revealed that the experimental group undergoing instruction based on the cognitivist approach performed better than the control group. In Chinese culture there is little emphasis on self-learning so it is ultimately the quality of the teacher that largely determines students' academic achievement (cf. Wang, 2003:17) . This attitude leads to a rather passive way of learning. It also places heavy demands on teachers to improve their teaching methods and foster the learning interest of the students.
The traditional teaching method is authoritative to some degree, but it has some shortcomings. It cuts the connections between language and figurative thought, making learning a mechanic process and further reducing the passion for learning. For instance, when teaching a firm hand, the traditional approach is usually to require students to read, take notes and recite its meaning ('strong discipline and control'). While faced with another idiom take sb/sth in hand, students consider it a totally new one and learn it by rote again. This method ignores the close relationship between language and figurative thought which is beneficial for EFL learners to understand idioms. It results in poor efficiency in acquisition. What is more, when confronted with new idioms, their meanings are difficult to deduce from what they have learned before. If the two idioms a firm hand and take sb/sth in hand are taught on the basis of the metonymy HAND FOR CONTROL, the learning effect will be better and more profound. For example, in the additional test in pretest 1, the new idiom get out of hand can be understood easily as 'cannot be controlled'.
According to the results of the present experiment, the cognitive-based teaching method can serve as an important complement because of its emphasis on its underlying thought pattern and its close connection with life experience. As for the 10 additional idioms, about half of the students in the experimental group and most students in the control group could not provide the right answers. This reaffirms the passiveness of Chinese EFL students in the learning process. The fact that the other half in the experimental group gave the right answers suggests that being aware of the cognitive motivation behind idioms can help the students get their more exact meaning. If the students can learn common cognitive motivations and combine them with the context actively, it could be easier for them to recognize the idioms quickly.
The Immediate and Long-term Effects of Cognitive-based Instruction
In the same time span, the experimental group was taught both the idioms and their motivation, while the control group only received instruction on the meanings of idioms. The students' performance revealed that the learning the underlying cognitive motivations of idioms is helpful for EFL learners to comprehend and memorize idioms vividly. By contrast, although the control group had more time to learn the idioms, the students spent more time on rote memorizing, getting half the achievement with twice the effort. The additional test supports another immediate effect of cognitive-based instruction: learners can infer the meanings of new idioms by looking into their common cognitive motivations.
In sum, cognitive-based teaching is (i) more vivid, which assists comprehension and memorization, (ii) more systematic, (iii) interactive, since the students do not simply commit information to memory but ask about it. As a result, this kind of teaching makes learners acquire the idioms with a high level of processing.
The Factors Which Influence the Outcome of Cognitive-based Instruction
The posttest 2 for the two groups reflects some problems. The problems of the experimental group reflected from the test paper include the transfer of mother language and the cultural idiosyncrasy of cognitive motivation.
Some students gave the wrong meaning of the idioms due to the influence of mother language. For instance, the meaning of the idiom make sb's blood boil is 'causing someone to become extremely angry'. But more than half of the students think it means 'being excited', because of the influence of the similar Chinese expression "rè xuè fèi téng" (literally 'hot blood is boiling'), which conveys an idea of excitement rather than anger. It is the Chinese thinking pattern that brings about the misunderstanding of some English idioms.
On the basis of the performance in experimental group, it is found that cultural similarities and differences between English and the native language of EFL learners play a critical role in the outcome of cognitive-based instruction. Some English idioms containing metaphors or metonymies with equivalents in Chinese are better learned than those that are different from Chinese. In this experiment, the metaphor BEING HAPPY IS BEING OFF THE GROUND is used similarly in both English and Chinese and hence the related idioms are easier to be acquired. For example, idioms like over the moon, on cloud nine, walk on air and in seventh heaven have higher accuracy in the posttest 1 and posttest 2 conducted in the experimental group. This is due to the fact that the cognitive motivation for the meanings of these four idioms (HAPPY IS UP) is very close to the one for the metaphors in Chinese xìng gāo cǎi liè (literally 'spirit high appearance strong') and huān hū què yuè (literally 'joyful shout sparrow jump'). The same holds for idioms based on metonymy. Idioms like an old hand and have a head for figures are similar to the metonymies lǎo shǒu (literally 'old hand') and yǒu shù xué tóu nǎo (literally 'have mathematic head brain') in Chinese.
In the posttest paper 2 for the control group, the performance of the students was particularly poor. Most idioms received a blank answer and even when the answers were given, they were similar to those in the pretest (too literal). This situation reflects the serious problems of the traditional teaching method, which acts as the deep reason for the students' poor performance. The first is that traditional mechanical memorizing is not very effective for the long-term retention of idioms. The deep reason may be that the students do not fully understand the meaning of the idiom. That is why the students in the control group could remember the idioms immediately after the teaching activity, but could not remember them after two weeks. The second problem is that the traditional teaching method overemphasizes language form while neglecting the role played by thought. In the test, the students who could not memorize the meaning of an idiom resorted to translating its literal meaning into Chinese. This prevents students from developing effective thinking and reasoning skills that they can apply later to further figurative language learning activities.
The Explanation for Different Effects of Metaphor and Metonymy on Idioms Acquisition
The results of the comparison between the accuracy in the learning of idioms based on metaphor and metonymy in the experimental group show that the retention rate for idioms based on metonymy is higher than for those based on metaphor. The reason can be found in the nature of the cognitive mechanisms involved in metaphor and metonymy. Conceptual metaphor requires the interaction of source and target domains from two discrete conceptual categories. By contrast, in conceptual metonymy the source and target belong to the same domain. It is often the case that people can connect two concepts easily when they belong to the same domain. For example, the product and the producer belong to the 'production' domain. Thus, it is quite easy to understand the sentence I'm reading Shakespeare, with Shakespeare referring to his work. However, the target and source domains of a conceptual metaphor are from two different conceptual categories, thus making it relatively difficult for EFL learners to connect the two domains.
Take let the cat out of the bag in this experiment, for example. The source domain is based on the CONTAINER image schema and the target domain is the MIND. To some degree, the mapping process between the two different domains, MIND and CONTAINER, is a bit complex and time-consuming for an untrained non-native speaker. The meaning of an idiom may not be self-explanatory when the metaphorical motivation varies. Nevertheless, the meaning becomes clearer when the typical thinking patterns associated with a given language are revealed, as in the training provided to the experimental subjects of the present research. There is another possible reason why idioms based on metonymy are learned better than those based on metaphor. As stated in section 3, metaphor makes people link a relatively concrete and perceptually apprehensible domain to an abstract domain, so learners have to understand the abstract notion of ANGER by making reference to hot fluids, as in the metaphor ANGER IS A HOT FLUID IN A CONTAINER. However, this is not necessary in the case of metonymy, where idioms directly exploit two concrete items belonging to the same conceptual domain. For example, body part metonymies make use of such notions as HEAD, HAND and EYE, which refer to familiar and frequently-used entities. This makes idioms related to the human body easy to be understood and used. In the results of our analysis, they are learned even quicker than metaphors, probably because they do not involve cross-domain reasoning like the latter.
Conclusion
On the basis of our experiment and analysis, the three research questions put forward in the beginning have been answered as follows:
(1) The application of cognitive linguistics to second-language idiom teaching and learning can facilitate English idioms acquisition, compared with the traditional method. (2) Cognitive instruction does have an efficient and long-term effect on idiom acquisition. (3) The degree of success in the acquisition rates of idioms based on metonymy is higher than that of idioms based on metaphor. In addition, some further findings are listed below.
1. The students of both the experimental and the control groups are at a low level with regard to their idiom learning before the teaching activities. This situation arises from the lack of emphasis on idiom teaching and learning in China. 2. The outcome of cognitive-based instruction is influenced by the transfer from the mother language, both positively and negatively. 3. The fact that metonymy is based on straightforward source-target connections, while metaphor is not, underlies the more efficient learning of metonymy-based idioms. To conclude, a cognitive-linguistic approach to the teaching of idioms helped the students in this study by allowing them to achieve more effective results. It also brings freshness into traditional idiom teaching and serves as a good complementary strategy for future idiom teaching and learning. 
